ENGINE ENCLOSURE 



BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

This invention relates to an improvement in a structure of engine 
enclosure, or a hood and a cooling air intake system disposed adjacent 
the hood, mounted on a vehicle, particularly a lawn mower. 

DESCRIPTION OF THE RELATED ART 

The main function of a hood on a vehicle such as a lawn mower is to 
protect the engine. For the very reason of this function, the hood must 
be designed by taking into account easiness of access for maintenance of 
the engine and supply of air to the engine. 

As disclosed in U.S. Patent No. 4,969,533, for example, a conventional 
hood on a lawn mower is the type that surrounds even lower areas of an 
engine. The hood disclosed in the above patent includes a grille-like 
air intake extending from each side surface to an upper surface. 

A different type of hood is not integral but divided into an upper portion 
and a lower portion. The divided type of hood shown in the U.S. 
Patent No. 5,193,636, in particular, has a structure for drawing in air 
through a space between an upper hood portion and a lower hood 
portion for supply to an engine. 

Where the engine is enclosed in a hood having an integral structure as 
noted above, the entire hood must be moved or detached to allow access 
to only an upper portion of the engine. Thus, access to the engine is 



difficult. 

In the vertically divided type of hood, air is drawn through a 
downwardly opening space between an upper hood portion and a lower 
5 hood portion for supply to an engine. This structure has a drawback 
that it is highly likely to draw in through the downward opening dust 
and grass clippings tending to be produced adjacent the ground during 
a grass cutting operation. 

10 SUMMARY OF THE INVENTION 

The object of this invention is to provide a vehicle engine cooling system, 
particularly an engine enclosure, that overcomes the disadvantages of 
the prior art noted above to enable easy access to upper portions of an 
15 engine and to draw in ambient air through a relatively high position for 
supply to an engine fan. 

The above object is fulfilled, according to this invention, by an engine 
enclosure for a vertical shaft type engine with a cooling air intake fan 

20 disposed above the engine, the engine enclosure comprising an upper 
hood for covering the engine from above, the upper hood having an 
upper surface and right and left side surfaces extending downward 
from the upper surface; a lower hood for covering lateral areas of the 
engine; and a cooling air intake opening formed in a position above a 

25 lower end of at least one of the right and left side surfaces of the upper 
hood for taking in ambient air. 

In this construction, the hood is divided into the upper hood and the 
lower hood. For accessing the engine, only the upper hood may have to 
30 be moved, allowing for easy access to the engine. Thus, a maintenance 
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operation may be carried out in a reduced time. Further, since the 
cooling air intake opening is formed laterally of the upper hood, there is 
a reduced chance of sucking dust and grass clippings present close to 
the ground, hence adversely affecting the engine. 

The engine enclosure may further comprise a fan cover for covering an 
upper portion of the engine including the fan and having an air passage 
for permitting inflow of cooling air to the fan, the lower end of the upper 
hood being located above a lower end of the fan cover. Since the engine 
is covered with the fan cover, the upper hood may be opened for 
accessing the engine with a less chance of exposure to the heat. 

In a preferred embodiment of this invention, the engine enclosure 
further comprises a partition wall member disposed between the 
cooling air intake opening and the cooling air intake fan for restricting 
mixing of ambient air drawn by the fan and heat generating from the 
engine. This construction restricts mixing of ambient air and heat 
from the engine, thereby maintaining the air taken into the engine 
through the cooling air intake fan at a low temperature, to produce an 
excellent cooling effect. It will be convenient if the partition wall 
member defines a duct for guiding the ambient air to the fan. 

In another preferred embodiment of this invention, the partition wall 
member is attached to the upper hood, the upper hood being 
displaceable between a closed position adjacent the lower hood and an 
open position, the fan being exposed when the upper hood is in the open 
position. With this construction, when the upper hood is moved to the 
open position, the partition wall member moves therewith to expose the 
upper portion of the engine. Thus, maintenance may be performed for 
the upper portion of the engine only by moving the upper hood, thereby 



further saving time and labor needed for the maintenance. 

In a further preferred embodiment of this invention, the cooling air 
intake openings are formed in both of the right and left surfaces of the 
upper hood, at least one barrier wall being disposed between the cooling 
air intake openings so that one of the cooling air intake openings is 
invisible to the other cooling air intake opening. With the barrier wall 
installed, the cooling air intake opening at the other side cannot be seen. 
Thus, the presence of the cooling air intake openings does not affect the 
outward appearance of the lawn mower, thereby maintaining a high- 
quality design feature. 

In a further preferred embodiment of this invention, the engine 
enclosure further comprises a barrier wall disposed between the cooling 
air intake opening and the fan for restraining the ambient air taken in 
through the cooling air intake opening from directly reaching the fan. 
With this barrier wall installed, even when dust and grass clippings 
enter from the cooling air intake opening, air will make a rapid detour 
around the barrier wall. Consequently, dust and grass clippings are 
prevented from being sucked directly by the fan, to reduce the 
possibility of affecting the engine. 

The cooling air intake opening has a lower end thereof located above an 
upper end of the fan cover covering the fan. Then, air will flow 
smoothly downward from the intake opening. 

In a further preferred embodiment of this invention, the cooling air 
intake opening has a forward end thereof located forwardly from a 
suction port of the fan, and a rear end located in a position 
corresponding to or rearwardLy of the air passage of the fan cover, the 



cooling air intake opening being open continuously from the forward 
end to the rear end. 

In this construction, the cooling air intake opening is located in a 
position corresponding to the fan, so that air taken in flows through a 
short distance to reach the fan. In addition, the cooling air intake 
opening is open continuously from the forward end to the rear end to 
provide a large area for admitting air. Thus, the incoming air flows at 
reduced speed. This lowers the possibility of sucking dust and grass 
clippings. 

Further, the partition wall member may be fixed to the side surfaces of 
the upper hood. Then, in time of manufacturing the upper hood, its 
width need not be adjusted strictly to the width of the lower hood. By 
determining a width of the partition wall member accurately, a width 
relationship in contact positions between the upper hood and lower 
hood may be determined accurately. A spacing between the upper 
hood and lower hood may also be determined accurately. 

This invention proposes an engine cooling system for use on a lawn 
mower having a vertical shaft type engine with a cooling air intake fan 
disposed above the engine. This system comprises a fan cover for 
covering the fan; a hood for covering the engine, the hood including an 
upper hood having a lower end located above a lower end of the fan 
cover, and a lower hood, wherein the upper hood is displaceable 
between a closed position adjacent the lower hood and an open position; 
a cooling air intake opening formed in at least one of the upper hood 
adjacent a control panel and the control panel for taking in ambient air; 
and a partition wall member disposed between the cooling air intake 
opening and the cooling air intake fan for restricting mixing of ambient 



air drawn by the fan and heat generating from the engine, the partition 
wall member being fixed to the upper hood, a portion of the partition 
wall member extending to a position adjacent the cooling air intake 
opening to take in ambient air drawn in through a position above the 
lower end of the upper hood. 

In this construction also, the hood is divided into the upper hood and 
the lower hood. For accessing the engine, only the upper hood may 
have to be moved, allowing for easy access to the engine. Thus, a 
maintenance operation may be carried out in a reduced time. 
Moreover, a portion of the partition wall member extends to a position 
adjacent the cooling air intake opening to take in ambient air drawn in 
through a position above the lower end of the upper hood. Thus, there 
is a reduced chance of sucking dust and grass clippings present close to 
the ground, hence adversely affecting the engine. 

In a further preferred embodiment, the cooling air intake opening is 
formed in the control panel, the portion of the partition wall member 
being part of a lower surface thereof and extending rearwardly of the 
lawn mower to take in ambient air from the cooling air intake opening. 

With part of the lower surface of the partition wall member extending 
rearwardly and upward as above, this simple construction enables 
sucking of ambient air from the cooling air intake opening formed in an 
upper portion of the control panel. This partition wall member may be 
manufactured by a simple process. 

Other features and advantages of this invention will be apparent from 
the following description of the embodiments to be taken with reference 
to the drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a side elevation of a riding- lawn mower employing an engine 
enclosure having cooling air intake openings formed in an upper hood 
according to this invention; 

Fig. 2 is a plan view of the riding lawn mower shown in Fig. 1; 

Fig. 3 is a sectional view of the riding lawn mower showing a partition 
wall member used in the engine enclosure according to this invention; 

Fig. 4 is a sectional view taken on line IV of Fig. 1 and showing a hood 
region of the riding lawn mower; 

Fig. 5 is a sectional view showing a contact portion between the upper 
hood and lower hood; 

Fig. 6 is an exploded perspective view showing a main portion of the 
partition wall member forming part of this invention; 

Fig. 7 is a sectional view of a rear portion of the partition wall member 
used in the engine enclosure in a preferred embodiment of this 
invention; 

Fig. 8 is a cross-sectional view showing a connection between a rear 
portion of the hood and a control panel; 

Fig. 9 is a rear view showing the control panel; 



Fig. 10 is a side view of the control panel; 



Fig. 11 is a plan view showing a steering column portion of the control 
panel; 

5 

Fig. 12 is a view in vertical section showing a frame structure of the 
riding lawn mower; 

Fig. 13 is a view in vertical section showing a front region of the hood of 
the riding lawn mower; 

Fig. 14 is a sectional view showing a slit structure formed in a rear 
surface of the control panel of the riding lawn mower; 

15 Fig. 15 is a sectional view showing a slit structure formed in an upper 
side surface of the control panel of the riding lawn mower; 

Fig. 16 is a sectional view showing a slit structure formed in an upper 
side surface of the control panel of the riding lawn mower; 

Fig. 17 is a perspective view of a partition wall member in another 
embodiment of this invention; 

Fig. 18 is a sectional view showing a further embodiment of this 
25 invention; 

Fig. 19 is a sectional view showing a still further embodiment of this 
invention; 

30 Fig. 20 is a side view showing a modified partition wall according to this 



CI 
ry 

20 



8 



invention; 



Fig. 21 is a fragmentary side view showing a modified cooling air intake 
formed in the upper hood according to this invention; 

Fig. 22 is a fragmentary side view showing another modified cooling air 
intake formed in the upper hood according to this invention; and 

Fig. 23 is a fragmentary side view showing a further modified coo lin g 
air intake formed in the upper hood according to this invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

One example of the engine enclosure, or an engine hood having cooling 
air intake openings, according to this invention will be described 
hereinafter based on a mid-mount type riding lawn mower. As shown 
in Figs. 1 and 2, the mid-mount type riding lawn mower includes a 
four-wheeled vehicle body 3 having dirigible front wheels 1 and rear 
drive rear wheels 2. A mower unit 4 is vertically movably suspended 
from the vehicle body 3 between the front and rear wheels 1 and 2. An 
air-cooled engine 6 is mounted on front portions of a pair of right and 
left body frames 5 of the vehicle body 3. A fender member 7 is attached 
to the body frames 5 through a suspension mechanism 8 to extend from 
a longitudinally intermediate portion to the rear end of the vehicle body. 

The fender member 7 includes a footrest 7a and a rear wheel fender 7b 
integrated together. A driver's seat 9 is mounted in a transversely 
middle position on an upper surface of the rear wheel fender 7b to be 
positionally adjustable longitudinally of the vehicle body. 



The engine 6 is the vertical shaft type having a cooling air intake fan 6c 
and a suction port 6b arranged above (Fig. 3). A downwardly- 
extending output shaft 6a of the engine 6 is interlocked by a belt to a 
transmission, not shown, disposed in a rear portion of the vehicle body 
for driving the rear wheels 2. The output shaft 6a and mower unit 4 
also are interlocked by a belt. As shown in Fig. 3, a fan cover 6d covers 
the cooling air intake fan 6c. Preferably, the fan cover 6d has a lower 
end 6e thereof located below the lower end of fan 6c. 

The engine 6 is housed in a control panel 11 erected on the body frames 
5 forwardly of the driver's seat 9, and a hood 12 disposed forwardly of 
the control panel 11. 

As shown in Figs. 3 and 4, the hood 12 includes a lower hood 16 and an 
upper hood 17 formed of plastic. The upper hood 17 has a lower end 
17e thereof located above the lower end 6e of fan cover 6d. The lower 
hood 16 has a front wall 16a and right and left side walls 16b. The 
front wall 16a defines a ventilating grille 16c. The upper hood 17 has 
an upper wall 17a, a front wall 17b and right and left side walls 17c. 
The front wall 17b headlights 18 mounted therein (Figs. 12 and 13). 

Next, cooling air intake openings Wl and W2 formed in the upper hood 
17, a partition wall member 32 for restricting mixing of air from the 
intake openings Wl and W2 and hot air generated by heat from the 
engine 6, and peripheral structures thereof, will be described. 

As shown to Figs. 1 and 2, the cooling air intake openings Wl and W2 
are formed in the right and left side walls 17c of the upper hood 17. In 
this embodiment, each of the intake openings Wl and W2 has a 
triangular overall shape diverging rearwardly. The cooling air intake 
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openings Wl and W2 have peripheral portions 30 inclined inwardly. 
In this embodiment, the peripheral portions 30 have substantially the 
same thickness as the other portions of the upper hood 17. 

The cooling air intake openings Wl and W2, preferably are located as a 
whole in positions corresponding to the suction port 6b of the fan 6c in 
the fore and aft direction, and slightly above the suction port 6b in side 
view. In this embodiment, the cooling air intake openings Wl and W2 
have forward ends thereof located forwardly of the suction port 6b of the 
fan 6c, and rear ends substantially the same as or rearwardly of suction 
port 6b of the fan 6c. 

In addition, the cooling air intake openings Wl and W2 are 
continuously open from the forward ends to the rear ends and from 
upper edges to lower edges. The lower edges of the cooling air intake 
openings Wl and W2 are located substantially above the lower end 17e 
of upper hood 17. It is desirable that the lower edges are located at 
least 5cm, preferably 10cm or more, above the lower end 17e. 

The cooling air intake openings Wl and W2 may have a fore and aft 
length and a vertical dimension determined from design factors, but 
should desirably secure a certain area therefor. The engine 6, when 
running, draws a fixed quantity of air by suction of the fan 6c. Where 
the air intake openings Wl and W2 were too small, air could be drawn 
at high speed therethrough to increase the possibility of entraining dust, 
grass clippings and the like. The cooling air intake openings Wl and 
W2 should desirably have a sum of area at least 60 square centimeters, 
preferably 100 square centimeters or larger, and more preferably 120 
square centimeters or larger. 
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As noted hereinbefore, the main function of the partition wall member 
32 is to restrict mixing of ambient air taken in through the intake 
openings Wl and W2 and hot air generated by heat from the engine 6. 
Its second function is to guide the ambient air from the intake openings 
Wl and W2 to the air intake fan 6c of the engine 6. Thus, the presence 
of the partition wall member 32 enables the engine 6 to be supplied 
with air at substantially the same temperature as ambient air. 

Fig. 6 shows an overall configuration of partition wall member 32 in 
this embodiment. Fig. 4 shows the partition wall member 32 mounted 
in the upper hood 17. Referring to Fig. 6, the partition wall member 
32 is formed by bending a single steel sheet, and includes a front 
portion 32a extending substantially vertically upward, a main body 
portion 32b denning an opening 33 in a position corresponding to the 
suction port 6b of the engine 6, a portion 32c disposed immediately 
rearwardly of the main body portion 32b and extending substantially 
vertically upward, a portion 32 d extending substantially horizontally 
from the portion 32c, and an inclined portion 32e extending rearward 
and upward from the horizontal portion 32d. The portions 32c and 32d 
are provided to avoid interference of the partition wall member 32 with 
components arranged rearwardly such as a steering column 13a 
described hereinafter. Instead of a single sheet, the partition wall 
member 32 may be formed of a plurality of sheets having appropriate 
shapes joined together with screws, bolt or the like. The material of 
the partition wall member 32 is not limited to steel, but may be any 
other material such as aluminum or plastic that has a certain degree of 
rigidity and withstands a certain degree of temperature. 

The portions 32a-32e of the partition wall member 32 have peripheries 
thereof opposed to the upper hood 17 and shaped to correspond to inner 
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surfaces of the upper hood 17. Thus, there is substantially no gap 
between the upper hood 17 and partition wall member 32 except an air 
intake opening W3 for cooling a rearward area as described hereinafter. 



5 As shown in Fig. 4, the entire partition wall member 32 is attached to 
the upper hood 17 through a plurality of, e.g. six, bosses 17f extending 
downward from the upper hood 17. The bosses 17f are internally 
threaded from lower ends upward. The partition wall member 32 is 
held in place by screws extending through mounting bores 32f (Fig. 6) 
10 and disengaged with the bosses 17f. With the partition wall member 
32 fixed to the upper hood 17 as described above, the elastic upper hood 
17 is fixed accurately to the partition wall member 32 even if the upper 
hood 17 has transverse dimensions not fixed accurately in time of 
manufacture. Thus, the widths of the upper hood 17 in the portions 

fU 15 where the upper hood 17 contacts the lower hood may be determined 

111 

accurately. In addition, the partition wall member 32 acts to damp 
pi vibration of the upper hood 17. 

With the partition wall member 32 attached to the upper hood 17 as 
20 described above, the upper portion of engine 6 can be exposed only by 
moving the upper hood 17 to an open position. This is convenient in 
facilitating inspection and maintenance of the engine 6. Strictly, in 
order for the partition wall member, shown in Fig. 6, attached to the 
upper hood 17 to perform its functions, part of the upper hood 17 may 
25 act also as an upper surface of the partition wall member. 



The main body portion 32c has a cyhndrical seal member 37 formed of 
sponge and attached by an adhesive to the lower surface thereof around 
the opening 33. Double-stick tape may be used instead of the adhesive. 
30 The seal member 37 restricts leakage of ambient air from between the 
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opening 3 and the suction port 6b of engines 6. The seal member 37 
may have any other shape than cyhndrical and may be formed of an 
elastic material such as rubber as long as it performs the function to 
restrict leakage of ambient air. 

A pair of right and left barrier walls 35 are attached to the partition 
wall member 32 to extend in the fore and aft direction between the 
portions 32a and 32e. As shown in Fig. 4, the barrier walls 35 are 
located adjacent the cooling air intake openings Wl and W2 when the 
partition wall member 32 is attached to the upper hood 17. Each 
barrier wall 35 includes a main body 35b, a front mounting portion 35a 
extending outward from and perpendicular to a forward end of the main 
body 35b, a rear end mounting portion 35c extending outward from and 
perpendicular to a rearward end of the main body 35b. Each of the 
front end mounting portion 35a and rear end mounting portion 35c is 
attached to a corresponding position of the partition wall member 32 by 
amounting device, typically screws or bolts and nuts. This mounting 
device may be an adhesive, instead. 

The main body 35b of each barrier wall 35 is narrow at the forward end 
thereof, wide at an intermediate portion, and narrow again at the 
rearward. The intermediate portion of the main body 35b is located in 
a position corresponding to the cooling air intake opening Wl or W2. 
The barrier walls 35 cover the intake openings Wl and W2 in such a 
way that one cooling air intake opening Wl is invisible to the other W2. 
That is, it is preferable that an upper end of the main body 35b of each 
barrier wall 35 is located above the upper end of cooling air intake 
opening Wl or W2 and that a lower end of the main body 35b of each 
barrier wall 35 is located below the lower end of cooling air intake 
opening Wl or W2. 
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Besides the design feature for blocking sight of one cooling air intake 
opening Wl from the other W2, the barrier walls 35 have a function to 
baffle air flows from the cooling air intake openings Wl and W2. This 
action causes any dust and grass clippings entering from the cooling air 
intake openings Wl and W2 to fall along the barrier walls 35, thereby 
restraining such matters from being drawn directly into the suction 
port 6b of the engine 6. 

As shown in Figs. 3 and 7, the air intake opening W3 for cooling a 
rearward area is formed in a gap between the upper hood 17 and the 
inclined portion 32e extending rearward and upward of the partition 
wall member 32. The rear area cooling air intake opening W3 in an 
opening for taking in ambient air from upper slits 14 formed in a main 
panel body 11a described hereinafter. The rear area cooling air intake 
opening W3 is located rearwardly of forward ends of the upper slits 14 
and preferably adjacent the upper ends of the slits 14. Though not 
shown, instead of the slits 14 formed in the main panel body 11a, slits 
or openings may be formed in rear positions of the upper hood 17, i.e. 
positions of the upper hood 17 adjacent the main panel body 11a, from 
which ambient air is drawn into the rear cooling air intake opening W3. 

As shown in Fig. 7, the control panel 11 has a main panel body 11a, a 
bulge portion lib penetrated by the steering column 13a of steering 
wheel 13 and an instrument panel 11c formed integrally by plastic 
molding. The main panel body 11a has slits 14 for cooling air flow 
intake formed in a front surface thereof (i.e. a rear surface with 
respect to the lawn mower) and right and left side surfaces. Inclined 
guides 14a also are provided particularly for the slits 14 formed in the 
front surface (rear surface) for directing engine cooling air forward and 
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downward. Fig. 14 shows a section of a front surface (rear surface) 
portion of the main panel body 11a including the inclined guides 14a 
and ribs 14b extending vertically. Figs. 15 and 16 are sectional views 
of a slit 14 formed laterally of the main panel body 11a, showing fins 
14d inclined relative to the lawn mower and a side wall 14c extending 
vertically. 

Further, the main panel body 11a has right and left portions at a lower 
end spreading outward, with the lower end bolted to a stay 15a joined to 
the body frames 5. As shown in Figs. 8 through 11, the right and left 
spread-out portions lid at the lower end of main panel body 11a act as 
foot-receiving portions continuous with right and left forward ends of 
the foot-rest 7a of the fender member 7 and extending forward and 
upward. As seen from Fig. 8, the right and left spread-out portions lid 
also are bolted to right and left extensions of a stay 15b mounted on the 
body frames 5. 

As seen from Fig. 12, the right and left side walls 16b of lower hood 16 
are shaped and arranged such that a distance dl between lower regions 
of side walls 16b is smaller than a distance d2 between intermediate 
regions of side wall 16b. Further, the right and left side walls 17c of 
the upper hood 17 are shaped and arranged such that a distance Dl 
between lower regions of side walls 17c is larger than a distance D2 
between intermediate regions of side wall 17c. Thus, the lower hood 
16 is formed to have a downwardly diminishing cross-section, while the 
upper hood 17 is formed to have an upwardly diminishing cross-section. 

As seen from Figs. 12 and 13, the lower hood 16 has a mounting 
element 16d extending from the front wall 16a thereof and connected by 
bolts 20 to a top of an arched support member 19 erected on forward 
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positions of the body frames 5. As seen from Fig. 8, the lower hood 16 
has lower portions spreading outward, and these spread-out portions 
16e are continuous with the right and left spread-out portions lid at 
the lower end of control panel 11. The lower hood 16 is detachably 
connected at lower, rear right and left ends thereof laterally by bolts 21 
to the spread-out portions lid of control panel 11. Further, the lower 
hood 16 is detachably connected at upper, rear right and left ends 
thereof by bolts 22 to the control panel 11. As shown in Fig. 13, a pair 
of right and left hinge members 23 are connected by bolts 24 to bottoms 
of headlight boxes 17d at the front of upper hood 17. The hinge 
members 23 are attached at free ends thereof to mounting pieces 19a 
disposed in right and left upper positions of the support member 19 to 
be vertically pivotable about an axis P. The upper hood 17 may be 
opened and closed by pivoting about the axis P when carrying out a 
simple servicing such as replenishment of engine oil and exchange of 
ignition plugs. 

In this way, the upper hood 17 is displaceable between an open position 
and a closed position in contact with the lower hood 16. By removing 
the bolts 20, 21 and 22, drawing the lower hood 16 forward, and 
detaching the entire hood 12, the engine room may be opened by a large 
extent. This enables a major inspection and maintenance such as an 
inspection and maintenance of lower positions of the engine or 
detachment of the engine. 

The lower end 17e of upper hood 17 covers the upper end (upper end of 
16f) of the fixed lower hood 16 with a space S of several millimeters in 
between. This space S may be used as an inlet of ambient air flows. 
Where the engine 6 is a water-cooled diesel engine of the vertical shaft 
type equipped with a radiator, the space S is used as a vent opening for 
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releasing the heat in the engine room along with air flows from the 
radiator. The space S extends to the vicinity of the rear end of upper 
hood 17. A rear end portion of the lower end 17e of upper hood 17 
overlaps and contacts the upper end 16f of lower hood 16 as shown in 
Fig. 5. 

Each bolt 24 connecting the hinge member 23 to the upper hood 17 has 
a washer 25 shaped to cover a large area of an inner bottom surface of 
the headlight box 17d. The washer 25 has a glossy upper surface to act 
as a reflector of the headlight 18. 

The upper hood 17 having the cooling air intake openings Wl and W2 
according to this invention is manufactured by injection molding. In 
manufacture, a resin is injected into a mould (not shown) from a 
position of the rearmost end of the upper hood 17. In addition, the 
resin may be injected from positions of lower ends at the right and left 
sides of the upper hood 17. Preferably, these lower ends are located at 
the lower end 17e of the upper hood 17 and forwardly of longitudinally 
middle positions of the cooling air intake openings Wl and W2. 

(Other Embodiments) 

Fig. 17 shows a partition wall member 40 in another embodiment of 
this invention. This partition wall member 40 is formed by bending a 
single steel sheet as in the foregoing embodiment, and includes a front 
portion 40a extending substantially vertically, a main body portion 40b 
denning an opening 33 in a position corresponding to the suction port 
6b of the engine 6, a portion 40c disposed immediately rearwardly of the 
main body portion 40b and extending substantially vertically upward, a 
portion 40d extending substantially horizontally from the portion 40c, 
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and an inclined portion 40e extending substantially vertically rearward 
from the horizontal portion 40d to the lower surface of the upper hood 
17. As shown, the portion 40c defines a cutout. This is provided 
because the circular opening 33 in plan view is displaced rearward. 
The portions 40c and 40d are provided to avoid interference of the 
partition wall member 40 with components arranged rearwardly such 
as the steeling column 13a. In this embodiment, no rear area cooling 
air intake opening is provided, but ambient air only from the cooling air 
intake openings Wl and W2 is drawn into the suction port 6b of engine 
6. The main body portion 40c has a cylindrical seal member 42 formed 
of sponge and attached by an adhesive to the lower surface thereof 
around the opening 33. Further, an arcuate seal member 44 is 
provided for covering the cutout of the portion 40c. 

The other aspects of this partition wall member 40 such as the 
mounting structure to the upper hood 17 are the same as those of the 
partition wall member 32 in the preceding preferred embodiment. 

Figs. 18 and 19 show partition wall members 53 and 54 in further 
embodiments. In the embodiment shown in Fig. 18, the upper hood 17 
has a cooling air intake opening W4 formed in only one side thereof, e.g. 
only in the right side. In addition, the partition wall member 53 
defines a (cylindrical) duct of plastic or vinyl material. The partition 
wall member 53 has an opening portion adjacent the cooling air intake 
opening W4, which opening portion is large enough to surround the 
cooling air intake opening W4. A lower side of this opening portion 
may be bolted to a boss extending downward from the upper hood 17, or 
bolted directly to the upper hood 17 as shown. 

The partition wall member 53 is bolted in an upper position thereof to a 
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boss 17g extending downward from the upper surface of upper hood 17. 
In addition, the partition wall member 53 has a cylindrical lower 
portion opposed to the suction port 6b of engine 6, with a cylindrical 
seal member 50 formed of sponge attached by an adhesive. 

Where, as shown in Fig. 19, cooling air intake openings are formed in 
both sides of the upper hood, such a duct-like partition wall member 
may of course be used. In this case, a duct 54 used may be bifurcated 
to extend toward the two cooling air intake openings. 

Fig. 20 shows a single barrier wall 60 used in place of the pair of barrier 
walls 35 used in the preceding preferred embodiment. The barrier 
wall 60 is fixed to a transversely middle position on the lower surface of 
the upper wall 17a of the upper hood 17. The barrier wall 60 is sized 
and positioned in such a way that one cooling air intake opening Wl is 
invisible to the other W2. Preferably, the barrier wall 60 has two 
mounting bores formed adjacent the upper end thereof, so that the 
barrier wall 60 is fixed to the upper hood 17 by engagement between 
bolts passed through the mounting bores and mounting tabs attached to 
the upper wall 17a. 

The barrier wall 60 may be fixed to the partition wall member 40 by 
welding or bolts and nuts to extend in the fore and aft direction along 
the transversely middle position of the partition wall member 40. 

In addition, the cooling air intake opening formed in the upper hood 17 
may be shaped otherwise than that shown in the preceding preferred 
embodiment. Each cooling air intake opening W5 may be oval as 
shown in Fig. 21, or rectangular or parallelogramic as shown in Fig. 22. 
As shown in Fig. 23, a plurality of cooling air intake openings W7 may 
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be formed in each side. In this case, the openings may be circular 
rectangular. 



21 



